Thrombin induces angiogenesis and vascular endothelial growth factor expression in human endothelial cells: possible relevance to HIF-1alpha.
The serine protease thrombin present at the site of vascular injury triggers fibrin formation, platelet activation and different cellular responses including angiogenesis. We report a role for thrombin in the human monolayer cultured endothelial cell growth and angiogenesis in 3D collagen gel angiogenesis assay. The angiogenic activity of thrombin is, in part, related to the expression of the vascular endothelial growth factor (VEGF)165 mRNA, assessed by reverse transcriptase-polymerase chain reaction, either in monolayer cultured endothelial cells or in endothelial cells forming capillary-like structures in the 3D collagen gel assay. This expression of VEGF mRNA is associated with a VEGF secretion in the supernatant of thrombin-treated human umbilical vein endothelial cells. The thrombin-induced VEGF165 mRNA expression is associated with the regulation of hypoxia-inducible factor 1alpha, analyzed by Western Blot, in endothelial cells.